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Abstract Religious connectedness is common phenomenon in Saudi Arabia and adjacent
Gulf countries. An observational case control study was designed, enrolling 180 adult
patients to report the association between religious connectedness and health-related
quality of life (HRQL) in people with and without diabetes and foot ulcers. Sixty diabetic
patients with foot ulcers (Group I) were compared with sixty diabetic patients without foot
ulcer (Group II) and sixty healthy subjects (Group III) for assessment of their HRQL by
using SF-36 questionnaire. The effect of religious connectedness was assessed using
intrinsic/extrinsic religious connectedness scale. HRQL was found to be significantly lower
in Group I compared with Group II and III as well as in group II compared with group III
(P \ 0.001). Group I patients showed a poorer HRQL with increased severity, duration and
multiplicity of foot ulcers. There was a strong positive relationship between religious
connectedness and HRQL as indicated by a positive correlation between religious con-
nectedness scale and mental, physical component summary scores (r = 0.66 and 0.59
respectively and P \ 0.001). While quality of life is generally poor in people with diabetic
foot ulcers, there exists a strong positive relationship between religious connectedness and
higher HRQL. These findings may have implications on improving outcomes.
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Introduction
The development of a foot ulcer is one of the most serious complications of diabetes
mellitus which affects 2–3% of the diabetic population each year (Reiber et al. 1995). They
are often characterized by poor healing, and approximately that 67% of diabetic foot ulcers
remain unhealed after 20 weeks of care (Kantor and Margolis 2000). Poor healing rates
increase the burden on patients in terms of morbidity, distress and impaired physical
functioning (Muha 2009). The economic consequences are also considerable. In the United
States, the total annual economic cost of diabetes in 2007 was estimated to be $174 billion
(Ramsey et al. 1999). Medical expenditures totaled $116 billion and were comprised of
$27 billion for diabetes care, $58 billion for chronic diabetes-related complications, and
$31 billion for excess general medical costs (CDC 2007). Similar data from the United
Kingdom suggest costs for treating diabetic foot ulcers totaled £3,220 million per year
(O’Meara et al. 2000). Current data suggest that average costs per episode of a foot ulcer
care are reported at $13,179 (Stockl et al. 2004). Diabetic foot lesions are a significant
source of hospitalization, and these costs have been shown to account from 20% of all
diabetic admissions and 50% of all non traumatic amputations (Levin 1996). Studies in the
United States estimate that 1 in 5 patients who develop diabetic foot ulcers will eventually
have to undergo amputation (Todd et al. 1996).
Foot ulcers are associated with impaired physical and mental functioning that impact
the individual’s quality of life (Ahroni and Boyko 2000; RagnarsonTennvall and Apelqvist
2000; Vileikyte et al. 2003; Nabuurs-Franssen et al. 2005). Foot ulcers are also an
important factor in the excess mortality rates found in the diabetes population (Apelqvist
et al. 1993; Boyko et al. 1996). While these and other previous studies have evaluated
health-related quality of life, we are unaware of any reports in the literature that have
specifically evaluated degree of religious connectedness in this population. Therefore, the
purpose of this study was to explore the effect of religious connectedness on the health-
related quality of life in patients with and without diabetes and foot ulcers.
Methods
Study Design and Recruitment
Between January 2010 and April 2011, sixty adult Muslim, diabetic patients with at least
one diabetic foot ulcer treated for at least one month without healing (Group I) were
randomly selected from the outpatient diabetic foot clinic at King Abdulaziz University
hospital in Jeddah, Saudi Arabia, They were compared with a matched sample of sixty
adult Muslim, diabetic patients without foot ulcer (Group II) who were randomly selected
from the same outpatient diabetic foot clinic. Additionally, sixty adult Muslim matched
healthy control (Group III) were selected for the assessment of their health-related quality
of life and the effect of religious connectedness on the health-related quality of life. The
exclusion criteria for the study included the following: dementia, psychiatric illness,
substance abuse and language barrier. Socio-demographic data and smoking habits were
recorded from the participants using a questionnaire developed by the study team. The
basic clinical variables (height, weight, blood pressure) were obtained from the patient’s
medical record. Informed consent was obtained from all participants in this study, and
ethical approval was obtained from the local ethical committee of King Abdulaziz Uni-
versity hospital.
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Clinical Assessment
Clinical parameters of the patients, e.g., type of diabetes, duration of diabetes and diabetic
foot ulcers, treatment (insulin or oral hypoglycemic agents) and presence of diabetic com-
plications other than foot ulcer (including hypertension, retinopathy and nephropathy) were
obtained from the patient’s medical record. Physical and psychiatric examinations were done,
and the quality of glycemic control was assessed through HbA1c measurements. The severity
of the diabetic foot ulcers was classified using Wagner’s classification (Wagner 1996).
Measurement Tools
Health-Related Quality of Life (HRQL) Assessment
All participants filled out the Short Form 36 item (SF-36) health-related quality of life ques-
tionnaire. The SF-36 is a generic HRQL instrument (Ware and Sherbourne 1992). It consists of
36 items grouped into 8 domains (physical functioning, role physical, bodily pain, general
health, vitality, social functioning, role emotional and mental health). The score of each
domain ranges from 0 (worst possible health status) to 100 (Best possible health status). Two
summary scores ranging from 0 to 100 were calculated: physical component summary
(physical functioning, role physical, bodily pain and general health) and mental component
summary (vitality, social functioning, role emotional and mental health) in the physical
functioning scale, physical impairments are assessed; in the role physical scale the burden of
these impairments in daily life is addressed. In the role emotional scale, the subject is ques-
tioned about impairments in daily life due to emotional problems. A number of studies have
addressed content, concurrent, criterion, construct and predicted validity indicating that the
SF-36 includes 8 of the most frequently represented health concepts (McHorney et al. 1993,
1994; Ware 1995). Published reliability statistics have exceeded the minimum standard of 0.70
recommended for measures used for group comparisons, and most have exceeded 0.80, while
reliability estimates for the domain scores usually exceed 0.90 (Ware and Sherbourne 1992).
Intrinsic/Extrinsic Religious Connectedness Scale
In this study, religious connectedness was measured by intrinsic/extrinsic religious con-
nectedness scale (I/E-R), this scale has 14 items. Responses on I/E-R are measured on a
Likert scale (from 1 = strongly disagree to 5 = strongly agree). Total religious connect-
edness is scored by adding up the responses in all items. Higher scores indicate higher
levels of religious connectedness. Eight items assess intrinsic religious connectedness
( 7! = 0.71), and six items assess extrinsic religious connectedness ( 7! = 0.78) (Gorsuch
and McPherson 1989). The I/E-R has been recommended as the best available instrument
for research in religion (Van Wicklin 1990). Consistent with other researchers interested in
avoiding the potential Christian bias in some items (Bouchard et al. 1999), the authors
replaced the words of God, church and the Bible in the original measure with Allah,
mosque (Masjid) and the Quran for fitting the measure to Islamic context.
Statistics
The data analysis was performed using the statistical package for social sciences software
(SPSS, Version 17). Descriptive data were analyzed using means, standard deviation (95%
842 J Relig Health (2013) 52:840–850
123
confidence interval) and percentages. Groups were compared using a independent sample
t-test and an ANOVA for quantitative normally distributed parameters; and when nor-
mality of distribution is not justified, Mann–Whitney U-test and Kruskall–Wallis test were
used instead. For qualitative variables, Chi-square test was used to test significance of
differences among subgroups. The relationship and correlation between HRQL and reli-
gious connectedness were analyzed using Pearson correlation coefficient, a P value \ 0.05
was considered to indicate statistical significance.
Results
Participants
A total of 180 adult Muslim individuals participated in this study. They were categorized
into 3 groups. Group I: sixty diabetic patients with foot ulcer(s). Among the patients with
foot ulcers(s), 43 patients (71.7%) had experienced one foot ulcer, and 17 patients (28.3%)
had experienced two foot ulcers. The severity of the foot ulcers was classified using
Wagner’s classification, 34 patients (56.7%) were classified as Wagner grade I, 18 patients
(30%) were classified as Wagner grade II, 5 patients (8.3%) were classified as Wagner
grade III, and 3 patients (5%) were classified as Wagner grade IV (no grade 0 and V).
Ulcers were present for 1–2 months in 28 patients (46.7%), 2–4 months in 22 patients
(36.7%) and 4–7 months in 10 patients (16.7%). Group II included sixty diabetic patients
without foot ulcer. Group III included sixty healthy individuals served as a control group.
Socio-Demographic Data and Smoking
There were no statistically significant differences between the 3 groups with regard to, age,
gender distribution, state of employment, nationality, marital status and monthly income.
There was a statistically significant higher number and percentage of smoking in Group I
compared with the other 2 groups (Table 1).
Clinical Parameters
There was a significant increase in the duration of diabetes, HbA1c (as indicated by higher
mean scores) in Group I compared with Group II (CI 95%). Also, there was a statistically
significant higher number and percentage of patients with type I diabetes, patients on
insulin therapy, patients with other diabetic complications as retinopathy, nephropathy
(proteinuria [ 300 mg/24 h) and hypertension in Group I compared with Group II. These
data are illustrated in Table 2.
Health-Related Quality of Life (HRQL)
Using post hoc ANOVA (Tukey’s test) comparison for HRQL between the 3 groups,
Group I patients had a statistically significant poorer HRQL, as indicated by lower mean
scores in all SF-36 domains, compared with the other 2 groups, as well Group II patients
had a statistically significant poorer HRQL, as indicated by lower mean scores in all SF-36
domains, compared with the control group (Group III). These differences were more
prominent in physical functioning domains than mental functioning domains (CI 95%), as
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shown in Table 3. The smallest difference between the 3 groups in the SF-36 domains was
approximately 6 points. All these differences remained statistically significant after
adjustment of the clinical confounders (smoking, Type, duration, severity of Diabetes and
presence of other diabetic complications). Also, Group I patients had a statistically sig-
nificant poorer HRQL, as indicated by lower mean scores, with increased severity of foot
ulcer (as indicated by higher grade of Wagner classification), with increased duration of
foot ulcer and with the presence of two rather than one foot ulcer, as shown in Table 4.
Effect of Religious Connectedness
There was a positive relationship between religious connectedness and HRQL in patients
with diabetic foot ulcer (Group I) as indicated by the significant correlation between I/E-R
(Mean ± SD: 48.3 ± 3.9, range 43–56) and the mental, physical component summaries.
This positive correlation was more apparent with the mental component summary than the
physical component summary. r = 0.66 and 0.59, respectively, P \ 0.001 (Table 5).
Table 1 Socio demographic data and smoking habits comparison of all groups
Variable Group I with foot
ulcer





Mean ± SD Mean ± SD Mean ± SD
Age 57.03 ± 1.99
(54–62)
56.82 ± 2.42 (53–61) 56.70 ± 3.18
(50–62)
0.258 0.77
Group I Group II Group III v2 P
No % No % No %
Gender
Male 41 68.3 36 60 39 65 0.921 0.63
Female 19 31.7 24 40 21 35
Nationality
Saudi 23 38.3 26 43.3 28 46.6 0.862 0.65
Non-Saudi 37 61.7 34 56.7 32 53.4
State of employment
Employed 49 81.7 48 80 50 83.3 0.223 0.89
Non-employed 11 18.3 12 20 10 16.7
Marital status
Married 42 70 44 73.3 43 71.6 0.164 0.92
Single 18 30 16 26.7 17 28.4
Monthly income
\3,000 SR 24 40 23 38.3 26 43.3 1.53 0.82
3,000–5,000 SR 18 30 20 33.3 14 23.4
[5,000 SR 18 30 17 28.4 20 33.3
Smoking
Smokers 14 23.4 8 13.4 4 6.7 6.83 0.03
Non-smokers 46 76.6 52 86.6 56 93.3
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Discussion
To the best of our knowledge, this is the first study examining the effect and relationship
between religious connectedness and HRQL in patients with and without diabetic foot
ulcers. The data suggest that HRQL is severely impaired in diabetic patients with foot
ulcers, as indicated by lower mean scores in all SF-36 domains compared with those
Table 2 Clinical parameters comparison of patients (Group I & Group II only)
Variable Group I Group II t P
Mean ± SD Mean ± SD
Duration of diabetes 15.9 ± 1.3 (13–18) 11.07 ± 1.05 (9–13) 21.7 \0.001
HbA1c 8.6 ± 1.8 (7–12) 7.5 ± 158 (5–11) 3.3 0.001
Group I Group II v2 P
No % No %
Type of diabetes
Type I 11 18.4 9 15 0.24 0.62
Type II 49 81.6 51 85
Treatment
Insulin 33 55 18 30 7.67 0.005
Oral hypoglycemic
agents
27 45 42 70
Complications
With retinopathy 12 20 4 6.7 4.62 0.03
Without retinopathy 48 80 56 93.3
With nephropathy 14 23.4 5 8.4 5.07 0.02
Without nephropathy 46 76.6 55 91.6
With hypertension 45 75 34 56.7 4.48 0.03
Without hypertension 15 25 26 43.3
Table 3 SF-36 subscales comparison between all groups
SF subscales Group I Group II Group III F P*
Mean ± SD Mean ± SD Mean ± SD
Physical functioning 38.97 ± 5.6 75.10 ± 2.1 84.75 ± 4.4 1,774.3 \0.001
Role physical 32.13 ± 5.4 71.73 ± 1.8 81.25 ± 2.7 2,883.5 \0.001
Bodily pain 31.53 ± 7.1 68.25 ± 11.1 85.03 ± 3.6 655.2 \0.001
General health 30.95 ± 4.3 67.63 ± 3.6 76.02 ± 1.8 2,832.3 \0.001
Vitality 33.72 ± 5.6 68.61 ± 3.2 75.67 ± 2.6 1,658.8 \0.001
Social functioning 43.59 ± 11.6 75.12 ± 12.07 83.68 ± 3.6 191.8 \0.001
Role emotion 57.11 ± 6.1 78.87 ± 8.9 85.65 ± 4.06 270.1 \0.001
Mental health 69.21 ± 5.7 77.60 ± 7.8 84.43 ± 3.2 80.7 \0.001
Physical component summary 33.27 ± 5.3 72.93 ± 3.3 81.65 ± 2.3 2,525.9 \0.001
Mental component summary 51.52 ± 5.5 75.35 ± 2.4 82.10 ± 3.4 854.9 \0.001
* Based on ANOVA test
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patients with diabetes without foot ulcers and the non-diabetic control group. This
impairment was more prominent in the physical functioning domains than the mental
functioning domains. The smallest difference between our groups in the SF-36 domains
was approximately 6 points, exceeding what is suggested that the difference of 3–5 points
should be considered to represent the minimal clinically important difference for SF-36
scores (Samsa et al. 1999). Group I patients (with diabetic foot ulcers) showed a poorer
HRQL with increased severity, duration of foot ulcers and with presence of two rather than
one foot ulcer. Also, Group I patients showed a higher percentage of smoking habits,
increased severity and longer duration of diabetes, higher percentage of Type I Diabetes
and patients on Insulin therapy and higher percentage of patients with other diabetic
complications as retinopathy, nephropathy and hypertension compared with Group II
patients (diabetic patients without diabetic foot ulcers). Also notable is that the difference
in HRQL scores between groups remained significant for all SF-36 domains after
adjustment of all these clinical confounders.
Similar findings have been reported in the literature as regards quality of life (QOL) and
diabetic foot ulcers. RagnarsonTennvall and Apelqvist (2000) compared QOL between
three groups of patients: those with current diabetic foot ulcers, those with healed ulcers
















I 41.62 35.32 38.26 33.35 36.97 56.47 61.35 73.47
II 38.89 31.33 29.22 30.78 33.44 39.00 56.50 68.01
III 36.20 29.20 28.00 28.60 30.60 37.01 52.40 62.40
IV 33.67 26.66 22.01 25.02 28.01 30.02 50.67 58.30
P value** 0.04 0.003 0.001 0.002 0.002 0.001 0.001 0.001
Duration of foot ulcer (months)
1–2 42.21 35.75 39.29 33.50 37.32 58.04 61.11 72.65
2–4 39.05 32.00 31.05 31.68 34.36 38.77 58.41 64.80
4–7 35.60 28.61 25.00 27.10 29.50 34.60 52.40 59.18
P value** 0.01 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Number of foot ulcer
1 Ulcer 41.23 34.56 36.95 32.84 36.51 51.60 60.70 70.45
2 Ulcers 36.71 29.72 26.12 29.06 30.94 35.59 53.52 58.63
P value* 0.01 0.005 0.001 0.007 0.001 0.001 0.001 0.001
* Based on Mann–Whitney U test
** Based on Kruskall–Wallis test
Table 5 Pearson correlation between religious connectedness and HRQL in patients with diabetic foot
ulcer (n = 60)
Int/ext religious connectedness scale
Mental component summary 0.66*
Physical component summary 0.59*
* P \ 0.001
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and those who have undergone minor and major amputations. The authors reported that
QOL was significantly lower in patients with current diabetic foot ulcers than in patients
with healed ulcers and those who undergone a minor amputation. Not surprisingly, QOL
was also found to be reduced following major amputations.
Nabuurs-Franssen et al. (2005) using SF-36 to evaluate the effect of a foot ulcer on
quality of life in patients and their caregivers reported that patients with persisting foot
ulcer were associated with a low physical and mental functioning scores (PCS = 33,
MCS = 49), and their scores were as low as those for patients who had recently suffered
myocardial infarction (PCS = 41, MCS = 46) (Muller-Nordhorn et al. 2004). and for
women being treated for breast cancer (PCS = 46, MCS = 50) (Wilson et al. 2005), and
this is consistent with our results. Brod (1998) evaluated the QOL in 14 patients with
diabetic foot ulcers and reported that the condition had adverse impact on all QOL
domains, primarily as a result of the reduction in mobility experienced and the consequent
need to adapt their lifestyle.
Ribu et al. (2007) evaluated the QOL in 127 adults with current diabetic foot ulcer using
SF-36 and concluded that in all SF-36 subscales, diabetic foot ulcer patients had much
worse HRQL compared with the diabetes population and the general population, especially
in physical health and this matched with our results. Iversen et al. (2009) compared
diabetic patients with and without a history of foot ulcer and concluded that perceived
health was significantly worse among those with a history of foot ulcer. Meijer et al. (2001)
used the SF-36 to compare HRQL of diabetic patients with and without foot ulcers; scores
were significantly lower on the physical functioning, social functioning, physical role and
general health for those patients with foot ulcers. The possibility of negative psychological
effects of diabetic foot ulcers was also highlighted by Carrington et al. (1996) who con-
cluded that patients with foot ulcers were more depressed and less satisfied with life than
patients with diabetes without foot ulcers.
While QOL is clearly impaired in this Saudi population, it does appear as though
intervention including disease-specific education and motivational interviewing is very
important and that it can have a positive impact on patient’s HRQL (Osborne et al. 2004;
Gabbay et al. 2011). This study also demonstrated that there was a strong association
between Wagner’s staging and HRQL, with higher Wagner’s stage, there was a poorer
HRQL. This finding has an important clinical implication of endorsing the routine use of
wound classification for early detection and monitoring of diabetic patients with foot ulcer
in order to ensure early foot ulcer care and treatment, to prevent further deterioration of
their HRQL. Prevention by identifying individuals at high-risk has been shown to improve
health outcomes for patients with diabetes and foot ulcers. Several prevention modalities
are currently available that could help maintain the integrity and function for lower limb
for patients diabetes and lower extremity complications (Lavery et al. 2005; Singh et al.
2005; Mayfield et al. 1998).
Finally, the data suggest a positive correlation between religious connectedness and
HRQL (in both mental and physical functioning, with more correlation with mental
functioning) in patients with diabetic foot ulcer. This may be secondary to increased
socialization involved in participation with spiritual activities. This stands to reason, as
Ribu et al. (2007) in a study described above, found significantly more foot ulcer patients
lived alone compared to people with diabetes without a wound. Religious connectedness
can be considered as an important coping mechanism that has a helpful role in improving
HRQL of Muslim diabetic patients with foot ulcer. Religious participation has both short-
term and long-term importance, particularly for elderly patients (Idler and Kasl 1997; Idler
et al. 2001). There is a complex interplay between the religious connectedness with
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cultural, biological, psychological and interpersonal aspects of life that may have role in
prevention of complications from chronic pathologies. Simson et al. (2008) studied the
effect of supportive psychotherapy in a group of diabetic patients with foot ulcer concluded
that psychotherapeutic intervention can have a positive influence on anxiety, depressive
symptoms and diabetes related problems in patients with foot ulcer.
The authors conducted a cross-sectional study to identify the role of religious con-
nectedness in health-related quality of life in a specific Muslim population from Jeddah,
Saudi Arabia. In future, a prospective study with a 12–18 month follow-up period may
help elucidate further details on long-term benefits of religious connectedness with health-
related quality of life, and amputation prevention in diabetic foot ulcer patients.
Conclusion
Out findings suggest that HRQL is so much poor in diabetic patients with foot ulcers and
becomes poorer with increased severity, duration and number of foot ulcers. In addition,
the strong positive relationship between religious connectedness and HRQL in diabetic
patients with foot ulcers suggests that clinicians consider this when treating, counseling,
and motivating patients.
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